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(54) PROPAGATION CHARACTERISTIC MEASUREMENT PROCESS AND DEVICE 

(57)Abstract: 

PURPOSE: To ensure suitability for the analysis of a 
substance on sensor surface, and measure the propagation 
characteristic of an optical surface wave (induced optical 
wave) at high sensitivity by providing a sensor, an optical 
waveguide laminar structure, a grating coupler, a measuring 
device, an optical image pickup system and a positional 
analysis detector. 

CONSTITUTION: A double diffraction grating coupler 3 is 
provided at a planar waveguide 1 on a substrate 2. Reference 
waves 6 at a part of induced light waves 5 are shaded from a 
sample due to a covered layer 4, and arrive at sensor surface. 
Also, measurement object waves 7 as other parts of the light 
waves 5 interact with molecules to be detected on waveguide 
surface 8. The measurement object waves 7 and the reference 
waves 6 are then released, due to the existence of the coupler 
3. Furthermore, a released wave zone is imaged on a position 
analysis detector 10 through a cylindrical lens 9, thereby 
providing spatial periodic interference pattern 11. Then, the 
spatial periodicity of the pattern 1 1 is evaluated through a 

Fourier transformation process relating to intensity distribution measured on the detection surface, 
thereby measuring the position-dependent relative phases of the object waves 7 and reference waves 6 
very accurately. As a result, an analysis amount to be measured can be assigned. 
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(2) 



WWW 3] W«iWwt. HfSMWlMtt. S 

fSfci'S'7'n-teX. _ 

Btfra^n-fex. 
MMHU 2] «*ailfc*v»r. *rEti»©«*#«* 
teJlfcS«!I3fcS& (polarization) S*t% 

^fc^fst-r^n-fcx. 

in#gti 31 s*«ic*w. imbwobww 

[gt*g 1 5 1 St** 1*614 ©v»-m*K:4»V»-C. 50 



&gl¥6-3 0 0 6 8 3 

2 

nMi 7i i#ai6WOT, a»v 

>X*©#»i&l*lfci2B3HS =. t *»«fr*7 , n-fe 

1#IRi:T ; 57*o-tX. 
[«*gl9l ■MM16K4JV»-C. tWMtt©*** 

sssjrr* c ts^mii-r^^n-tx. 
[»*si2 2] «#*i 4ic*v>-c, *wa«HJHc**t 

[«*»2 6] *W2 6K*WT. Alt**©*** 
tt. (spat i ay add re 

s s ab 1 e) ^T75AW*ffiV»Tffftton*!lfc 

[ m 2 8i sata©«^cJ;5^o-fexs^fT^s 

Hain't? <fe "3 
(1, 2) t, 

(3) 

BBBS*a«* we^*B©B^*f a»j* 
o) t> bb»«*©«*bck«J* 

SB. 



(3) 

3 

[f8*S3 1] K3jtE2 8t*V>T, jftgEja&* (9) 

[SJ#5!3 3] Sf*S12 8lr*^T, ifflg&tfcWSg (1 JO 
0) tt^t-K7Wt*5^tS^{Stt58i. 

[St*® 3 4] 2 8 (C^Wf. MtE-t>U-FJ. SI 

^&££^2fctffictii-r-5»^ilS^8§ (3) ZSttziz 

Cat*® 3 5] g}*B2 8\Z^X. SaiB-fe>^fcfi. 

±^snstHi*T^^i§ (3) #Kn-e>nTv>*cfc 
dBtsftft«c. sua (4) wt5nxv>5i 

[8?*S3 7] l*S3 6l:*V)T. KrlBSMB (4) 
B. 

CU*B3 8] m#«3 6IC*^T. B&fBtSSa (4) 
CBf3&B3 9] ffijftm3 6(r*3HT, MfBStSJi (4) 

r, #if$nTv>sctsi#«fr^B. 
b. 

[R*«4 1] fS*3H3 4(c*V>T, 3t«SeSlv'X7 i A 
(1 5) *t. «B-&<Dfc»l;:A#3n-53fc (12. 13) 

[t?*S4 2] st*«4 1 kjwc. ttimxmfSi&^x 

(ffi*«4 3] 8J:3fc5l4 2 fcii^T, WfEXU 
SB. 

[g*54 4] SS3&JB4 3lC:fc^-C. iiafE£|!8tttC*g£ 



&B8¥6-3 0 0 6 8 3 

4 

-r-SfcJ&Ote^&^IS (3) 

tam±>v&m w \z\$. f&®\zm.&atiftmmz. 
sea (4) &mi*>tiT»zc\£*®mf?z>-t.> 
-y. 

[f$«4 8] •fe>D-^B±T«bM*»«T-r-5«:«)CD. 
1 fcV>l< 2 7 ©4>fc< £:*> 13gCi*7'Dt^O 

a*9iftv^l/2 7©'>a<tfciai:<t57'ntx© 

[«9!<&»fflfeSB9i] 

[0 0 0 1] 
[0 0 0 2] 

[«*©«*] *aEB«*«^T-fe>-!J-«BSifilC*» 
[0 0 0 3] ^®Ki&oT^*Ji£?3grt£ 

ft\m&m®m±&&m?zmmyt$i (guided 

light waves) «A 
S±co0fBI^®y^X^:> (p 1 a smon) iPXHM 



-593- 



5 

[0 0 0 4] ^ffiK^£UfcJS^gfc#tti£3i<£'*"* l;: 
tt, #*fc»V»flff#**T*#*fc»''»****»"'* 

n«<k^. ;:©a-&©ai£)f©a£tt, W&*fc«*# 

[0 0 0 5] 3t-V>h**WMIfcil*l'fc0, * 
^tt*»HA^6*ta (decoupled) -TSfcat 
tt, l -aairajeilff*?. Bfa*^*S^S (g r a t 

ing coup 1 er) «JBV>*Ct««. £ft«T»i 
»6nTV>*. £©«£. =fi@*r*^«^» <b i d 

iffractive grating couple 

r) Offiffl*»ffifUT?a55. -O— fiSfr^^oSt'J; 

zn*L&ftii<om<»j3ftfttei>mm2nz>. c©*9ic 

[0 0 0 6] Sl^ffi?S©*S!l®#f^*Sl^' 5;ltl:: 

igftanjtaw^ton®*** < bindin 
g ) *a^*fc»©**s*«>7n-fe*»» -©a£« 

£ (detect ion scheme) i:S^<t>© 

[0007] is-&a safe - *** «*«®jr 
©*»««**««*•*"•*• £8:a©a5fcsi£fT< 

©*»««*«««■***&»*» «iSB©¥ffifll (P 1 a 
narlty) Icai-SK** 1 *"*?**- »~ ' 
*>tf*B±©^**ffl**fc* roa ** l * 0 ^ n " fe 

tubtit «tbti«wiaft6ftv>. 

[0 0 0 8] JFffi«^X5 i -yi'SSJiKS«r^©ii5^ 
»*a*»jfrr**n-fe*#, M yBMMWMP 4 2 
2 8 8 5 3. 3KB««nrv>*. £©Xn-feXtt, S 

[0 0 0 9] 

[SE^36»«ftU«fc5i:-ra»S] *»91©a«tt, 
U-«®±©«bS©»«TKSb. WBHHPWB*> 

^STiM)£T s^ntxRtfSSS itft-T * c t "C * 
[0 0 10] 

[sss:»ft-rsfcft©*a] ft©ew©^s«« as 



WB8¥6- 3 0 0 6 8 3 

a«a©a*w*a*»au *t>«iHa*«iWB)i»» 
aa©»aaeaaf aT»-&8©»a«« 

»*»en*«Uiaa«©3fc»tf** wiaftsi 

oTlUan*. S9f2^n-feXS:|gfT-r?)fc©©ge 
fc. Jt*a£B«itt> V»-CW*fe«©* 

a©&»©»m«ii. *«*£»©»«*»**** 
jeaatfrsao. waiiawiiww^ 

a ©aa® a fcsa a nfctfca#aam« t s^rfr - 1 

[0 0 1 1] »ln8E«*£ (ou t pu t wave f 

i e i d) ©aaa, 3!M«&ttHa»*-i'>**H 

DC, U->X£. 7b-*JVb->X» *fctt*ndr^7W 
V 9 V >X£JB W 5 £ £ t>t? € Z> • 

? [0012] aa-r^-itctoT. *«a±©»fr* 

»», st#jtSE*- : E-ne.©fea!S±c, aswwc&to-r 
s. *< aaa©aA©»a3ta©e« 

tt, <£a#fl?#tnS§ (position-resolv 
ing detector)±CiWJ«fi»t5ui: 

fttaaa*©^**^ a»#8t©e«4*afc*t"*"*** 
at**, amafc^ttsfttt^tt, aaawafc*** 
**ffl*««©*#*©aaTr*0. aa-r^saa* 

[0013] affla^*ttsiSttiiKa^©aas;^tr* 
»«©?n-fcXtt, as«K¥»fc£»±©*a»*'B 
ca-r* %©-?»*. a»cJ:-3T»6n*«att. a 
a3ta©ea*tt*aaafe-c**£tT?»*' Kfflft 
»©a#«tt, it^n«cj:oTS»anttv». a 
*mi»w6£ieww:<"c** *^w©a^xn-fc 

xctJ*!* 1 *^. c©aj£Xa-tex©#at-<fcoT, 

-t^n-oaa&fWBWcaaft-r^^t^at**. 
[ooi4] aat'<fc5fc3 io©»aa. ajg->x-r 
40 Ac»-r-6»»aaa©ffiB*»*^afl;uTfe, ataa 

ic*it£8ta«©^ ; ft©ffl!i^®-* i£1Et,::,i ' 

[0015] *56^©xa-fe7.tt. amac*v»tv»< 
^©aajsssiasfcaa-r* 
t. aa^fe©!^****^ 1 ^^*^^ 3 

a? [ooi6] a^»as tsaait©ea#a©tt«i- 
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7 

ttffi«C*5V>T. ^j&BOSMtC. «®5f^<D«»©« 

nr. -t>-y-s®fc^-rs. ssjis^r-rssmis©** 

■rz&mxwL<o&»\-3.. &*p«tLT«ua-r*. ants* 
^js&^stpisoeassKe. a^cw?*5. ana 
SHJisr^-rs^tcko. adjtstsustaiss&i© 

[0 0 17} ««£#J8i8Jftt;g*Pi£tt. te^«S^8§K:<fc 
ffltt. Sl^*f«SEa.^SifSiS©efflD5r6]tsat?$.S. 

&mm\zt5Kz^&rt?->(Dftmm-z. 
.fc^ttbT. m&mmmz&vzmtR&omfo&mm 

CO 0 1 8] !aViH*T^£*-rsS^^fflE8S±t-HYb 
->U n >©«SJi£tt«Fl-fci&*. 1 ma>tr<t*— F£ 

^tai-css. m&mii&mmii<»m&}ki>*i •. i©*§ 

£\ ^/^->©^8J^«. l*£W»;:gj2 oftt^l, l 
0 0 5^ □XORfliM. 

[0 0 19] 8!ljrr^€fS&2©#*TStt. &W®fc:fett 

z>x&Bt&mfe-tz>£t\z£?Tn*>tiz>. Ym&mx. 

V/i£rz\mmxm<ofc&*fa\z&V2>&mc><&,T&. 
3fc3?®iR©«fl (WO \z-z>\,*T<D®m&*>1te>T. 

[0020] 2o©s«>tiS©ejfi^tt&it«-rsfcJ6 

#©ftSia«S?jfc8&©8i»Wl6jfaitt (TE) #8*-F£ 

(me) ^et-Ksiae-rs. 10122 ^-wtmm 



(5) &BI¥6-3 0 0 6 8 3 

8 

m&m-rzn^m&mzMLT. te^s^-hr^t 

S. ttrffi2*-H©^ra«3^0 (s p a t 1 a 1 b 
eating) ©^Jfflgte, Slir 5 S ? n 0 
[0 0 2 1] -SlHJSffe^^iiSffl^-SCtt j;t> 
T. TE*-F£TM*-F £©«&«!#*£. &M 
«nrffi»^^STffl(5£T$-5o ;osWofc»t:. 8013 
J0 2 =e- H©eS!K©^«rt©^^»C. jS«)fcS«Lfc 

*S^38£8:tt£. TE*-HJ4^S!^SH^©»^«* 

<»s:ai;Ta[ai$n. -^TM^-nrajasiiaigv^© 

©gtta*^ie*«tc#^n-5 2 ^©gp^©ig®«^ e,. 
myt?£izj:r>T : f&&±cz,£iiiz£r). mmm\z^ 
T&vt : ?&rt9->&&mm\zn*>tiz>. &mw\z&tt 

20 Z>=F&rt*-><Z>mmm*. TEt-HtTMt-Hi 
©*T&J3ifrS$©3£. =ffl3ifrte^iliS^88©2 0©#m8 
<£fe©«8!g©fi> &zm&tomz£-z>X*3-Z.e>tlZ>. 

tlZ^-oX. TE€- FiTMt- H t©ffl»fiffl^lS 
50 [0 0 2 2] ¥Stt$SSSa> tfStbCDfc 

&&?&±&m\z&i$,-?z>£\L\z&zmi&\t, nmofr 

[0 0 2 3] 4$fc, #58lK©yPl:X&:ft«5&RrX&«S 
8gfi. »£©#«#&*£ LT*>-en£gtf-ni. ^« 

@rt&s§s*n»a$n^©^s«iai^Tt6i:-r^. ± 

[0 0 2 4] £«Hiz:ai3*f»TP«^|gtt. tffE2*- 

F©atta*£tt-r?fc<. ss^ic^-rfc*^. £©«•&. 

TEt-Htt. MSi*<SV^©»^-«^S3H;TJB-& 

sn. ^»i^sv^©»^ffi«e)^ai;T»m*n*. 

TM*-Httras!*<M^*©^«}fSfe*ai;T 
a&«n, ra»3A^t^©^«}tSife*ai;T»U5$n 
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$fBB¥6- 3 0 0 6 8 3 
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[0025] a*:. aje»**fcaw*fc*«^ &m 

[0 0 2 6] tMr/«Cll«WW«afcK«E***«*V>fclr» 
^05^^ (raster) fcV»3J!M*Trf*»f *• 
tflfflfiStt. ft©fe£.fcOi£<^ fiaKri*ifc**fc#l*^ 

[0 0 2 7] #&©ASt«©&IRtt> 
[0 0 2 8] M«jBXltAa)«Rtt. «*«. SfUOfcft 4£> 

[0 0 2 9] fflBWCiBCTKftlH®^ 



[0 0 3 0] £«#tffc¥Rtf±*«»©#»''C*k * 

a®&fflsfflvjfc-fe>-y-3tffl±©e«f*s!istt. «*a 

[0 0 3 1] ^tfMB^Cfctt****®**" 

ai-j-efr&^tt* 1 **' •fe>-y-Sffi±T?©© 1 R«- * 
*. @jfeifc*©«£. *«««. MAtf. ^®S©» 

[0 0 3 2] 

*• ** 
[0 0 3 3] 0 1 1-. -fc}"*r-3£ffi-t©«JHS$TSr'*" 5 * 

S©»r®0 ¥S6tf £32 2 ±O j FW«»«* 1 tc 

tt. =*|H*f«kHS'&»3jWRtf6n-CW«. 
5©-g&. mS«*PS6*t, «?|(i4(C«fco-C-!r>X;V 
*6*K3*u -fc>U*iilfc*r*. S§£»5©*© 
ffi©B5». Bf 7 B. «5SK*iB8±T^a 

#«cE?iKS!i«-r2) 

*r*<o*fls***rr* MM"'****** 

flDSTStimS. 3fc«l 2R.r/l 3©Al*ft© 

sfcvt-c. je-&ir^-rs* , «ffi«®3®fig?*<#e»na© 

T. gffl©*^*7tlS^©^*©W^*^* :> ^ <T 
[0 0 3 4] 0214, HllC^UfcSfSSfflViT, 

&ftigT-rz*>*<Dm&wz*?° -©*>*«' ^ 

©. <£H*r*«l*©*«»i4*qRtt6nT^«. 

jft©e«*tfi»±. aa@s«Afc*iSK©««<s«<!:¥ 
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<&&l¥6-3 0 0 6 8 3 



11 

[0 0 3 5] 03H JS®5r*^T^»^¥M«»iK 

C>¥Htt8li£& 1 Kite* ZlSESHM^S'&S 3 S 

3^ -amJr»^^SS^-rsi9E¥®«»«»^ 

cti% 2^e— h « - m®^r^T^s§ <t o t 
uai o±T&»sn. s^ssi 4^0^**4 

[0 0 3 6] BI411 H3fC^-T«B*«V»T, ftK£ 

2 ±K±«Hr:»ia*NMP«S*« 3 fcWT**** 
ttJR 1 &«*/rn*. 

[0 0 3 7] ^1511 -fe>-tf«H±T*H*#«f-r*S 



12 



10 



[01] 3t*ai*€fflViT-fe>1J-»ffl±©«HS»*r-r 



[02] B 1 i:*t81Sffl^TWfeMt5t>* 
£^-r*Wi0. 

[0 3] *JB«f*&*rs»V^Bff«»«»fc^tt<5, 

[0 4] H3lC^UfcKH€ffl^T««*»«"r*-fe> 
[05] AWXfflcofflWftfcJtttRMBtty-fy^^A* 



1. . 




2. . 




3. . 


. ^mflmtaa 


4. . 


. mm 


5. . 




6. . 


. &m 


7. . 


. 


8. . 




9. . 


. nn»is>x 


30 10. 




1 1. 




1 2 t 


13... y(3@£ 



[02] 



[04] 



■ 



i 



1 



1— i 



1 
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(8) 



#BI¥6-3 0 0 6 8 3 



[03] 





-y-io 



[05] 




[*&«IE#] 

[StUB] ¥5£6#6H2 3H 
[^ttlE 1 ] 

aiiE*tafcstB« 

[SiErt^] 

[*m*i 

[»HP»jR©<6H] 



asiSici^T^^nst*^ suits ns^#*rs 



(9) 



$$§§¥6-3 0 0 6 8 3 



Q-feX. 

[»3ft*4] tt&ailc£»T« »E»»B8K6^0># 
ll££^£-r*:/n-t:X. 

##u>x* pmj&u>x* u>x». 7v*)vv> 
s^-rst/D-irx. 

&£-r*:/nizx* 

(polarization) 
[■1*9113] Mlil:*^ S9E«a©B«*« 

n»*«i 5] n^mia^e 1 4<ov>rn*>fc:*5v>T* 
«rE«»<oii«3t«©e«»tt«>2isa!i«-r^ 

UB*B1 6] R*H1 3IC^V>T, ttE4ftHB£*l* 

Xo 



^t-rs^n-fex. 

X. 

«E«*«>«W31£»©fitt»«iK:»UT, BCAk:* 
*ttE«*©»*3K»0«^lttfc*»**a«©iST 

* - 1 tr * y a x. 

[»*S2 4] Hf**4lC*^T, Alt3tlla>«'&iC^ 
Alt* ©Witt. ^«Se^5/X^Air«koTfT^t> 

Rtt. ««5tjBc03tl8»fcE$n^XUy h^777 

tt» £figf$lCjg£pJtE& (spatiay addre 
s s a b 1 e) y< 777 A^J^ffl HTffftfrft* £ <fc 
S^rmti-^^nirXo 

njffi&^-f 777^5!IH jgft^a^wicEesn 

»«fr^c*4Mlt«f«S***lf (8) Mt5t>it 
(1, 2) 

XM&mtm (i) 

(3) <h, 

ME«ft#att. t9E#^J!g'&SO«S^*«:tS«-r* 

(9) gjE»«3Scota«ffijcEg$n 

ml 

[gf««2 9] »*«2 8JC^^T. ttrElittX (9) 

\*. mm£v>Xfkx&zz.£*mkt3r*mw. 

[^3 0] S?#J12 9 tCfcV^T. I8EW>X» 
(9) ©R1^W«> «»*«©«BSr«lK»bTlft»K: 

[MA93 1] if#^2 8lC:fcV>T, ^E*l^* (9) 

CIS*JS3 2] ®&m2 8KC«V^T. gtrES3®« (9) 
3j>n^^7>< ^^U>XT*S^i:Sr^i:r^©c 
CS*3®3 3] 8*a2 8l:*^T, ME^tiiS (1 
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(10) 



K«tanfc«*K. «M (4) answ&nxv^ 
mxmz ?] »*«3 6c*wc. swa««n (4) 

tfcB»*««T*«W*6«* ct * ,Mlt ' r * ,,! 
[»#SI3 8] »*«3 6tCteV^-C, MSKH (4) 
MMM13 9] S*£3 61C^T. ttCttM (4) 

mure. wsseKew^*** 

(i 5) a». »6©ft»cA»sns* (12. 13) 
[^42] imwk 1 fc*v»x, afteyasfiasv* 

^ix (15) «. X<Jjrh^T7WHtl!:t» 
[»#3i4 3] B*«4 2K*V>t. StlfB^'J "f 1^ 

[»#«4 4] **«4 3i:^t, ilSSMWl'^ 



^^6-3 0 0 6 8 3 

[19*314 9] tV^Bi-CttH***"*'*^®®* 
Sj*Jg 1 &v>U 2 7 1 1> 1 *fc**7n-fcX«> 



[11*84 5] »WiaV>U2TCJ:S^««! 

-rsfcgxDtms^is (3) t^sso, 

ssii (4) *»RW-6n-cv^^fc*»«t-r*-fe^ 

g*aia^t2 7©'j>a<i:t>ia^ 5 ^ D 

O. a *«i^b2 7o^<tt>i*«^«'^ n - t 



1 2 7 <D'J>fc< t%> iaC**^n«©JBtt. 

[»*3S5 1] *«*»«fT*fc*«>' «#*2 9C* 

[ffi $«5 2] *«ft«ffl-r*fc»<0' B*® 2 9lw<t 

M 5 3] »T«affjB*»«w«fc*®- 

[0 0 0 2] 

[0 0 0 3] »fc»oT«IWWMrt* 

fcliSSB****^***** (g u 1 d e i . 
light waves) Xfc*. 3W®WW»- «x 

@±©miBS®^7X*> (P 1 a smon) flttfltt 
[0 0 0 4] *HK»«UfcaSJME«t«B*»* r * c 

ntf±v». *s*e«w* 

[0 0 0 5] Dt-Wh»iSBC)S^fcO, * 
WMHMifr&lHfl (decoupled) 
14 i^fllh©*H*NI*. WWmiMi <e r a t 

i n g coupler) *J8V»SCfc#. SffliT?tt 
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(11) 



^¥6-3 0 0 6 8 3 



iffractive grating couple 
r) 0ttfl#««T**. CC0-miHl*ffeT^S{CJ: 

[0006] mmmm&<D&$hmmm&mi£tzzLiz\z 

H36ftSnfca##»^i:©m©»* (bindin 

g) «w<*fcai)(©a*ft*o^D-txtt, n<z>ai5e« 

1 (detect ion sch erne) \Z&~3< 

[0 0 0 7] J: D. B&«Btt 

a>*»JB*r*««^r<5ttt. 2?ft/e©¥®>fc (P l a 
n a r i t y) fc*fTaB#at*T*<&. Mfc, ^ti^ 

xwu ft&aftaMtt&tm£ttB£OT«¥«Rtt 

[0 0 0 8] ¥B«:/5;*3 1 y*aM±lcBtf*0>iKfr> 
W«B*»«T*^D-fexa*. K^yBttttlUBP 4 2 

2 8 8 5 3. 3 fcEttStlTV**. £©:7niizXMU S 

[0 0 0 9] 

lKm#m*l,X5t.1 m *tUD *BB©B»MU *fe> 

So 

[0 0 10] 

»*fc£oTlMM*l*&ns, **^D-feXtBBlcJ: 



IBW«I«#HI»^tA4, ttEiMfci'XT' 

a m a tea ^ nfcti«#«Wftfflg £ c £ 

[0 0 11] ScttiS®® (output wave f 

i e i d) <Dmm** *#*fcttn«»#-u>xft« 

[0 0 12] BBTSCfcfcioT, VKB-hOJIttS 
jfitfc, «fflB±lCft«SnfcjiWcWDST*. teTSSS^ 
BW3fc*£*n6©e«»_hK:, Sj&WlcMffiT 

«U (position-resolv 
ing detector) ±<OfotitigL%:Wt&-? Z> Z £ 

S»ffl*««©3t»#©B«T*0, BftT^*»fffi 
[0 0 13] tt(UBk:«Kt«tttBttfl«a)BB««tr4: 

«*»©fi«1»ttft«[»BftT**JltT**. ftm* 
tt©it**ifc. i«yatxi:«koTiB»$n^K B 
*B«»#S£fc«ITfc<Tfc, *«W©*^nt 

[ooi4] mmz±z>bv i-^owjskl ms^xt 

AK:»r*«*»«ifiottB^MEflsUT*, 

[0 0 15] *58B©:/nHz;*fck ttUB!C«IV»T^< 
T, ^^»0 1^^S^ifea:UTffi^Silii:^€ 

**ajrr*z:fc*«T*s. 

[0 0 16] B^»«iSlttSflS;«a:<oe««rtt<ott:tt^ 

tt««fc*l>T\ ®«@<D^®jr, <£ja«3s©»»©« 
BB*Rt*«. BBttaeSttrlfrP, ttM*R»?fcB 

WL&cD&vtmmzw-fjtJzz&siz. ym&. mx-\*. 
nx> -fe>i*-«Bic*r*. «tsEB««rrd»ttBa>« 
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(12) 

**«**»©»#». &m&tvxKm-rz>. wzlx 

j6ft*5W* v 
[0 0 17] SI5e»Sl«RtfS**«- ^^SKi 

*w«.hte««sn*. £©»£. »*w>x*©n« 
6*1*. «*.«. *aiiic*v»-ca**nfc3tt3ME»* 

Mftttfttt iS*fci:©ffi*t 

[0 0 18] *V»B#T*fcOT** vs ***- t,;: - BWl: 

igfelit&ffi® : 1<Z),§ 
0 0 5i?n>©M<k&2>« 

[0019] Harrow 2 «tanefc*it 

[0 0 2 0] 2 ^>«>«««««>«MMt*tt*W*fc» 

*©je«W«W»<0«Wr*fl«» (TE) #*e-l** 
aa-rat^c «*®««* , ««K <0 * l < ,f * ,ttat * 
(me) »««-F*a»r«. UB2*-H®e«ft 

RUtTM^lt- H©*aa*r*»v *<Bfcfflil*S-r 
*. tfllB2^-H©SPflM5^9 (s pa t i a 1 b 
eating) ©JSIHSfitt* W»B3f D>*0»»- 

[0021] =»a«ra : Hi*»*H''»*-fcfc*' 
2 h ©e«K©««rt©*«Ht, mwzmtfiisK. 



0 0 6 8 3 

HfflSS*^-* 2'5©* : ?«^ ( »* 1 S**- S,1IS * & ^ 
©*»»«*©*. -SE*f^MSff8©2t>©fc** 

*«oMft«©ft. RtHi«tt*KJ^-c**.&n*. 
sffl^r. jftf2^#/t:5'->©£Kra$&*«W"* ,;:: 

* 0 0 2 2] WWWW*6«>»««»*«*W® fc 
[0 0 2 3] »C *W»©7D-fcXfc**»*tf£« 

*. *»*©is**t^^fcton***"- fc,0 *5 

sa ww)iw«»*fci''c«n**fr' p c. s& 
Brt*s*snttffl2n&«©**fcffl^* t " r *- 4 

% 0 2 4] ^■=»«fiWHMHW*« IHB2*- 
TE^-Htt. ^«8*tgVi*©» : f-«^ :feai: " cfe ' & 

* 0 0 2 5] *fc. «B*M*a:««fcfc** w ' 2£*P 

*ssv^©»^»^*ab-rff^v^ we*MWtai 
wttottu*. «*-«• *«*«»#©****•* 

0 . Alt3t»©ftHE«Sia* , 89S«* w>;C ** > 5 
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<ftif!¥6-3 0 0 6 8 3 



[0026] m^/mmmm^mztB^n^t^ 

tt#C0^A* (raster) fclOJWKTfttf-r*. 

CO 0 2 7] 3fc«<DA»ft©a«tt. 

[0 0 2 8] *S<&/BAI«l<D»*feU MAkK« 

m*m>ytm&ft\zftm-rz> c A#ta&« 
[0029] ffinnic»tt^fBA:i9icD^ ry?h>\z 

»^fc»*sn*A»A*»rr*. 

[0 0 3 0] *4fc»«<b*Jfctf*<fc«tt©»*Ttt, % 
[0 0 3 1] -fe>-»*Ha5SlC*JJ*3e»JROW)eicJ: 



[0 0 3 2] 

[0 0 3 3] Bit, -fe>**H±o««*»«M-*tt 

a, -is^fjg^ 3 «^e»nti^ e 

v\ntev>x$\z&^>x. ®M#%m\h&io±* 

«)6"r^*»«rS« 

sum, a^^sts^^e^fr^ssje^nsi: 

[0 0 3 4] H2H Hlfc5i*Lfc£B*JflV>T, ft* 

«x«2±fc*affi-aiaisf» : Pii^»3**r*. * 
[0 0 3 5] H3». s®Sf**^rr^»v^B«»* 

1 fctt, ~m®m&*8i&& 3 ASRIt 6 
ht^*. S^lC3t— P>h^2*0*ISl 2RIX1 
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SftfMrttifW' ****** 



^¥6-3 0 0 6 8 3 
1 2Rtfl 3**. i*^ 1 6*6i»«n*. 

[04] ■3C*UfcWl*»V>-C««*» ,iT **^ 



a. 



3 -SEl*f*^«S^« 
4 

5 «tt*& 

6 S^ffi 

8 

10 &B##&ffi® 

11 grajsjaww^-^ 

12, 13 
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